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PROBLEM TO BE SOLVED: To restrain uneven wear on a shoulder block due- to turning 
driving . 

SOLUTION: A chamfer 17 chamfering width W between a lower ridge edge KL crossing a 
groove wall 16 and an up'per ridge edge KU crossing a tread surface -23 of which 
increases toward the later grounding side from the tire first grounding side is 
formed on 'the groove wall 16 of the tire equatorial side of the shoulder block 12. 
Chamfering width Wo on a block end on -the later grounding side is more than two- 
times of chamfering width Wi on a block end on the first grounding side and less 
than 8.0 mm. 
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NOVELTY - The tire has a shoulder block (12) whose equator side groove wall (16) 
facing a vertical main groove (lOB), is cut to a chamfer (17) between bottom and 
top edges (KL,KU) crossing the groove wall and the tread surface (2S) . The chamfer 
width (W) is set below 8 mm with larger width (Wo) at block end at the back than 
the width (Wi) at the block end* beside the front side. 

DETAILED DESCRIPTION - The shoulder block is surrounded by several vertical and 
horizontal main grooves which respectively extend in a tire peripheral direction 
and the direction crossing the peripheral direction among the tread edge. The 
horizontal and vertical main grooves form an outer side block row located in a line 
with the tire peripheral direction in the tread surface. 
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USE - For mounting to wheel of vehicle. 

ADVANTAGE - Tire abrasion produced in the shoulder block accompanied by the swing 
and running can be inhibited effectively and the control stability of tire can be 
maintained continuously for a long time, since the chamfer width increases towards 
back side from the front side of the groove wall beside the tire equator side of 
.the shoulder .block". A good appearance can be imparted to the tire. 

DESCRIPTION OF DRAWING (S) - The figure shows a perspective view of shoulder block 
structure of pneumatic tire. (Drawing includes non-English language text) . 

Tread surface 2S . 

Vertical main groove lOB 

Shoulder block 12 

Equator side groove wall 16 

Chamfer 17 

Bottom and top edges of chamfer KL, KU 
CHOSEN-DRAWING: Dwg.4/6 

TITLE-TERMS: PNEUMATIC VEHICLE CHAMFER PRESET WIDTH CUT BOTTOM TOP EDGE GROOVE WALL 
SHOULDER BLOCK SO CHAMFER WIDTH WIDE BACK FRONT 

DERWENT-CLASS: A95 Qll 

CPI-CODES: A12-T01B; 

ENHANCED-POLYMER-INDEXING : 

Polymer Index [1.1] 018 ; H0124*R Polymer Index [1.2] 018 ; NDOl ; Q9999 Q9234, 
Q9212 ; Q9999 Q9256*R Q9212 ; K9416 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pneumatic tire which can prevent suitably the 

partial wear in the shoulder block accompanying turning transit. 

[0002] 

[Description of the Prior Art] In a pneumatic tire, the lateral force acts on the tread shoulder section 
strongly at the time of turning. Therefore, with the tire of the block pattern which formed the block in 
this tread shoulder section, or the Liv Brock pattern, in carrying out cruel transit accompanied by rapid 
handle actuation, such as carrying out high-speed transit of the winding way, for example, a shoulder 
block deforms into a longitudinal direction. 

[0003] Consequently, there is a problem that driving stability will fall at an early stage comparatively — 
partial wear b occurs and advances to shoulder Brock. a with the sense edge al within tire shaft 
orientations as the starting point — so that it may sketch in drawing 6 . Wears the back from a touch- 
down first-arrival side, and especially this partial wear b tends to become large toward a side. 
[0004] Although enlarging alpha whenever [ tilt-angle / of shoulder Brock's a wall surface ] 
conventionally, and enlarging shoulder blocking a, raising Brock horizontal rigidity, and controlling the 
deformation itself is performed, it has come [ therefore, ] to acquire sufficient effectiveness. 
[0005] Then, this invention can control said partial wear effectively on the basis of forming the chamfer 
to which the beveling width W wears from a first-arrival side the back to the groove face by the side of 
the tire equator of shoulder blocking, and increases in the predetermined range toward a side to it, and 
aims at offer of the pneumatic tire which continues at a long period of time and can maintain driving 
stability and appearance nature. 
[0006] 

[Means for Solving the Problem] In order to attain said object, invention of this application claim 1 By 
preparing the horizontal major groove of the sense which intersects two or more vertical major grooves 
extended to a tire hoop direction on both sides of the tire equator, and this in a tread side While the 
shoulder blocking surrounded by the tread edge, the horizontal major groove, and the vertical major 
groove nearest to said tread edge forms the outer block train on a par with a tire hoop direction **** of 
the bottom at which the method edge of the inside of radial of a notch and this notch crosses said groove 
face in the shape of beveling in the groove face by the side of the tire equator which attends said vertical 
major groove of said shoulder blocking, While forming the chamfer to which the beveling width W 
which is the die length of the tire shaft orientations between **** when a notch makes with a tread side 
wears the back from a tire first-arrival side, and increases toward a side It wears said back and beveling 
width Wo in the near Brock edge is characterized by being the more than twice of the beveling width Wi 
in the Brock edge by the side of said first arrival, and 8. Omni or less. 

[0007] Moreover, in invention of claim 2, while said chamfer is worn the back from a tire first-arrival 
side and increases toward a side, beveling depth H which is the die length tire radial [ between **** of 
said bottom, and the upper **** ] It wears said back and the beveling depth Ho in the near Brock edge is 
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characterized by being the more than twice of the beveling d^pth Hi in the Brock edge by the side of 
said first arrival, and 6.0nim or less. 

[0008] Moreover, in invention of claim 3, it is characterized by wearing said beveling width W the back 
from a tire first-arrival side, and increasing it gradually in the shape of a curve toward a side. 
[0009] Moreover, in invention of claim 4, said shoulder blocking is characterized by the flute width Wy 
which inclines in a horizontal major groove and this direction forming the horizontal striation of the 
shape of SAIPU 2.0mm or less between said ****** horizontal niajor grooves. 

[0010] Moreover, in invention of claim 5, it is characterized by for said tread side having consisted of at 
least five radii sections which stood in a row smoothly toward the tread veranda from the tire equator 
side, and changed radius of curvature in the tire meridional section of the reference condition which 
carried out rim **** of the tire at the normal rim, and was filled up with normal internal pressure, and 
each radii section subtracting radius of curvature from a tire equator side one by one toward a tread 
veranda. 

[001 1] Moreover, in invention of claim 6, said tread side has the inner-block train to which the inner 
block surrounded inside [ tire shaft-orientations ] said shoulder blocking at said vertical major groove 
and a horizontal major groove is located in a line with a tire hoop direction, and is characterized by 
forming the chamfer which a notch and the beveling width W wear the groove face of the tire shaft- 
orientations outside of this inner block the back from a tire first-arrival side, and reduces it toward a side 
in the shape of beveling. 

[0012] In addition, the standard rim specified as the above "a normal rim" by JATMA in this 
application, TRA prescribes. "Design Rim" or ETRTO prescribes. It is "Measuring Rim". With the 
above "normal internal pressure" The highest pneumatic pressure specified by JATMA, and table 
specified by TRA "TIRE LOAD LIMITS AT VARIOUS COLD INFLATION PRESSURES" 
Maximum of a publication, Or ETRTO prescribes, "INFLATION PRESSURE" It means and is referred 
to as 180KPa(s) especially into the tire for passenger cars at a case. 

[0013] moreover - if the ends edge of the ground-plane field which a tread side can ground is meant, 
and a "normal load" is JATMA and the above "a tread edge" is maximum load capacity and TRA, when 
the load of the normal load is carried out to the tire of said reference condition - table "TIRE LOAD 
LIMITS AT VARIOUS COLD INFLATION PRESSURES" If it is the maximum of a publication, and 
ETRTO It is "LOAD CAPACITY". 
[0014] 

[Embodiment of the Invention] Hereafter, one gestalt of operation of this invention is explained with the 
example of a graphic display. The meridional section in the reference condition with which, as for 
drawing 1, the pneumatic tire of this invention filled up rim ******** and normal internal pressure into 
the normal rim, and drawing 2 are the development view of the tread pattern, drawing 3 , the top view 
that 4 expands shoulder blocking and is shown, and a perspective view. 

[0015] A pneumatic tire 1 is equipped with the belt layer 7 allotted to a way among the tread section 2 to 
the radial outsides of the carcass 6 turned up and stopped around the bead core 5 of a toe of bead 4- 
through the sidewall section 3, and this carcass 6 and the tread sections 2 in drawing. 
[0016] Said carcass 6 is one or more sheets which arranged the carcass code at the include angle of 75- 
90 degrees as opposed to the tire hoop direction. In this example, it consists of carcass ply of one sheet 
6A, and organic fiber codes, such as nylon, polyester, rayon, and aromatic polyamide, can adopt suitably 
as said carcass code. 

[001 7] Said belt layer 7 is formed from the belt plies 7A and 7B of two sheets by two or more sheets 
which have the include angle of 10 - 35 degrees, and arranged the belt of high elasticity, such as a steel 
code and aromatic polyamide, to the tire hoop direction, and this example, and the thing for which the 
dip direction of a code is changed mutually and superposed so that each belt may cross between plies - 
****** of the tread section 2 - a hoop ~ effectiveness is had and reinforced and tread rigidity is raised. 
[0018] Next, in the pneumatic tire 1 of this embodiment, as shown in drawing 2 , the shoulder blocking 
12 surrounded by the tread edge TE, the horizontal major groove 1 1, and the vertical major groove 10 
nearest to said tread edge TE forms the outer block train 13 on a par with a tire hoop direction by 
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forming two or more vertical major grooves 10 extended to a tire hoop direction on both sides of the tire 
equator C, and the horizontal major groove 1 1 of the sense which intersects this in tread side 2S. 
[0019] In detail, in this example, said vertical major groove 10 consisted of four of vertical major groove 
lOA of the inside by the side of the tire equator, and vertical major groove lOB of the outside by the side 
of the tread edge TE, and has illustrated the case where each vertical major groove 10 is substantially 
extended in the shape of a straight line. 

[0020] Moreover, said horizontal major groove 1 1 has illustrated the thing containing horizontal major 
groove 1 IB of the outside which forms the outer block train 13 with which said shoulder blocking 12 is 
located in a line in this example by inheriting between horizontal major groove 1 1 A of the inside which 
forms the inner-block train 15 to which an inner block 14 is located in a line with a tire hoop direction 
and vertical major groove lOB of said outside, and the tread edges TE by inheriting between said 
internal and external vertical major groove 1 OA and lOB. 

[0021] and the groove face 16 by the side of the tire equator C which attends vertical major groove lOB 
besides [ said ] said shoulder blocking 12 as it expands to drawing 3 and this embodiment shows — this 
groove face 16 — the letter of beveling - notching --**** - the chamfer 17 is formed. 
[0022] In this chamfer 17, as notionally shown in drawing 4 , the beveling width W which is the die 
length of the tire shaft orientations between **** KL of the bottom at which said notch crosses said 
groove face 16, and **** KU when a notch makes with tread side 2S wears the back from a tire first- 
arrival side, and is increasing toward a side. At this time, it wears the back and the beveling width Wo in 
the near Brock edge is the more than twice of the beveling width Wi in the Brock edge by the side of 
first arrival, and 8.0mm or less. 

[0023] In the example of****, further, said chamfer 17 was worn the back from the tire first-arrival 
side, came to increase toward the side, moreover, wore beveling depth H which is the die length tire 
radial [ between **** KL of said bottom and upper **** KU ] the back, and has set the beveling depth 
Ho in the near Brock edge as the more than twice of the beveling depth Hi in the Brock edge by the side 
of first arrival, and 6.0mm or less. 

[0024] In the shoulder blocking 12 in which such a chamfer 17 was formed, since the block edge by the 
side of a groove face 16 used as the origin of partial wear is excised beforehand, generating and its 
progress of said partial wear can be controlled. Since the external force which acts especially at the time 
of turning wears the back from a first-arrival side and increases toward a side, partial wear can be more 
effectively controlled by changing the magnitude of said chamfer 17 according to this. 
[0025] Moreover, there are the rate of increase itself and an inclination which wears the back from a 
first-arrival side and is increased gradually toward a side, therefore wear said beveling width W the back 
from a first-arrival side, and it is made to increase gradually in the shape of a curve toward a side, i.e., 
the method of the inside of tire shaft orientations is incurvated in the shape of **** radii, the minimum 
amount of beveling forms upper **** KU, and said external force which acts at the time of turning has 
it, when dealing in higher partial-wear depressor effect. [ desirable ] In addition, by this example, in 
order to make metal mold production easy, **** KL of said bottom is formed by the shape of an 
abbreviation straight line. 

[0026] Here, if it wears said back and the near beveling width Wo surpasses 8.0mm, the crawler bearing 
area in shoulder blocking 12 will become [ too little ], and the performance-traverse ability in a new 
article tire will be checked. Conversely, the beveling width Wo becomes inadequate [ under 2 double / 
of the beveling width Wi by the side of first arrival / partial wear depressor effect ], it wears the back 
and partial wear serves as a generating inclination from a near block edge. Therefore, as for the beveling 
width Wo, being referred to as 2xWi-6.0mm is desirable. 

[0027] When similarly it wears said back and the near beveling depth Ho surpasses 6.0mm, it becomes 
the inclination for the performance-traverse ability in a new article tire to be spoiled, and it becomes 
impossible for partial wear depressor effect to demonstrate enough conversely by under 2 double [ of the 
beveling depth Hi by the side of first aiTival ]. Therefore, as for the beveling depth Ho, being referred to 
as 2xHi-4.0mni is more desirable. 

[0028] In the example of****, the case where formed the horizontal striation 19 which inclines in this 
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horizontal major groove 11 B and this direction, wore this shoulder blocking 12 a first-arrival side and 
the back, and it divides into the near Brock parts 12i and 12o between said ****** horizontal major 
groove 11 B and 1 IB is illustrated to said shoulder blocking 12. At the time of nothing and tuming, a 
groove face contacts [ a flute width Wy ] mutually the shape of SAIPU 2.0mm or less, and this 
horizontal striation 19 can maintain apparent Brock horizontal rigidity highly. Therefore, a cornering 
force can be secured greatly, improving the wet engine performance. Moreover, since generating of 
partial wear is worn the back and can be limited to near Brock partial 12o, the beveling width W can be 
reduced and it becomes possible to suppress reduction of the crawler bearing area in a new article tire. 
[0029] As said chamfer 17 is shown in drawing 1 , the include angle theta to the tire hoop direction of 
the ** aforementioned horizontal major groove 1 1 here 30-90 degrees, The flute width Wg of vertical 
major groove lOB of said outside ** The distance L from the tire equator C based on [ of vertical major 
groove lOB besides 4- 12mm and the ** above ] slots 40-70 degrees and distance L can adopt [ the tire 
of 0.40 to 0.80 time ** of the distance TW from the tire equator C of the tread edge TE, especially said 
include angle theta ] it as the tire of 0.45xTW-0.75xTW more preferably. 

[0030] This is because the Brock deformation at the time of turning — said include angle theta becomes 
less than 30 degrees from O.SOxTW, and size and distance L become [ a flute width Wg / too little / the 
Brock rigidity ] from 12mm in size — becomes large too much and it becomes difficuh only by said 
chamfer 17 to fully carry out depressor effect of the partial wear. Moreover, in less than 4mm, the Brock 
rigidity has a high flute width Wg, and since it is hard to generate the partial wear itself, it is because the 
need for a chamfer 17 beconies low. Moreover, while it is hard to generate the partial wear itself 
similarly and the need for a chamfer 17 becomes [ the external force which distance L receives under by 
0.4xTW at the time of turning ] not so large low, it is for the location of vertical major groove lOB the 
outside of this to become the high equator side of the ground pressure force, and for the noise engine 
performance to get worse. 

[0031] In addition, in said shoulder blocking 12, by this example, for example, it is extended to a tire 
hoop direction, while forming the vertical striation 20 of the shape of SAIPU with a flute width of 
2.0mm or less and raising the wander ring engine performance near said tread edge TE further, the 
progress to the so-called method of the inside of tire shaft orientations of the shoulder partial wear 
(shoulder omission wear) on the basis of the tread edge TE is prevented. 

[0032] The chamfer 22 is formed also in said groove face 16 and the groove face 21 of said inner block 
14 which counters in the example of ****. The beveling width W wears in this chamfer 22, the beveling 
width W and beveling depth H wear the back from a tire first-arrival side by this example at least 
conversely in said chamfer 17, and it is decreasing toward a side. Thereby, change of the slot volume of 
vertical major groove lOB of said outside is suppressed, and the wastewater engine performance is 
equalized. 

[0033] In addition, chamfer 17' of said chamfer 17 and this configuration is formed also in the groove 
face 23 by the side of the tire equator of said inner block 14 for the partial wear control in this inner 
block 14. However, it is desirable on crawler-bearing-area reservation to set relatively the beveling 
width W of chamfer 17' and beveling depth H as smallness from the thing of said chamfer 17 according 
to the magnitude of the external force received at the time of tuming. In addition, the horizontal striation 
24 of the shape of SAIPU with a flute width of 2,0mm or less which inclines in this horizontal major 
groove 1 lA and this direction between ****** horizontal major groove 1 1 A and 1 1 A is formed also in 
an inner block 14. The horizontal striation 19 and inside horizontal major groove 1 1 A consist of these 
examples so that the abbreviation half pitch hoop direction may be made to carr)^ out the variation rate 
of the inner-block train 15 to the outer block train 13 and the horizontal striation 24 and outside 
horizontal major groove 1 IB may stand in a row in tire shaft orientations by this again, respectively. 
[0034] Next, in this example, the desirable case where consisted of at least five radii sections P in which 
tread side 2S in the tire meridional section of said reference condition stood in a row smoothly toward 
the tread edge TE side from the tire equator C side, and changed radius of curvature R further as shown 
in drawing 5 , and each radii section P subtracts radius of curvature R from the tire equator C side one 
by one toward the tread edge TE side is illustrated, especially -- this example -- tread side 2S - the 1- it 
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consisted of the 1 0th radii section P 1 -P 1 0, and the case where radius of curvatures Rl -Rl 0 stand in a 

row smoothly by R1>R2>R3>R4>R5>R6>R7>R8>R9>R10 is illustrated. 

[0035] Tread side 2S which consist of such two or more radii sections P have little change of the 

ground-plane configuration from the time of rectilinear propagation to the time of turning (the so-called 

footprint). That is, ground pressure equalizes and the force of acting on shoulder blocking 12 is 

mitigated at the time of turning. Consequently, validity can be made to demonstrate the partial wear 

depressor effect of this application more by the synergism with a chamfer 17. 

[0036] As mentioned above, although especially the desirable operation gestalt of this invention was 

explained in full detail, without being limited to the operation gestalt of a graphic display, it deforms 

into various modes and this invention can be carried out. 

[0037] 

[Example] While nothing and the tire size which has a tread pattern according to drawing 2 made the 
pneumatic tire of 225 / 55R16 for the structure shown in drawing 1 as an experiment based on the 
specification of a table 1, the driving stability at the time of the new article of each sample offer tire, the 
driving stability after wear, and the appearance after wear were tested. 

[0038] (1) Driving stability : all the rings of a car (2500 cc) are equipped with a sample offer tire under a 
rim (8J) and the conditions of internal pressure (230kPa) **, it runs the tire test course of dry asphalt, 
and the property about handle responsibility, a feeling of rigidity, a grip, etc. is expressed as the 
characteristic which sets the conventional example to 100 by organic-functions assessment of a driver. 
The one where a characteristic is larger is good. In addition, it tamed and measured after transit, and the 
driving stability at the time of a new article measured the driving stability after wear, after running a 
winding way to the wear condition that the channel depth in inside vertical major groove lOA of 30km 
becomes 60%. 

[0039] (2) Display the appearance condition after the appearance aforementioned wear after wear by the 
visual inspection as the characteristic which sets the conventional example to 100. The one where, a 
characteristic is larger is good. 

[0040] (3) Using the car used by the test of the noise nature aforementioned driving stabiUty, carry out 
coasting transit (it is neutral in a gear and is inertia transit) of the smooth road surface from rate 100 
km/h to 40 km/h, and display the noise in the car by organic-functions assessment of a driver as the 
characteristic which sets the conventional example to 100. The one where a characteristic is larger is 
good. 
0041] 
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[0042] Without the tire of an example checking most driving stabiHty at the time of a new article, as 
shown in a table, partial wear can be controlled substantially and it can check that it continues at a long 
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period of time, and driving stability and appearance nature can be maintained highly. 
[0043] 

[Effect of the Invention] Since it forms the chamfer to which the beveling width W wears from a first- 
arrival side the back to the groove face by the side of the tire equator of shoulder blocking, and increases 
in the predetermined range toward a side to it like the above statement, this invention can control 
effectively the partial wear produced in shoulder blocking, continues at a long period of time, and can 
maintain driving stability and appearance nature. 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] By preparing the horizontal major groove of the sense which intersects two or more vertical 
major grooves extended to a tire hoop direction on both sides of the tire equator, and this in a tread side 
While the shoulder blocking surrounded by the tread edge, the horizontal major groove, and the vertical 
major groove nearest to said tread edge forms the outer block train on a par with a tire hoop direction 
**** of the bottom at which the method edge of the inside of radial of a notch and this notch crosses 
said groove face in the shape of beveling in the groove face by the side of the tire equator which attends 
said vertical major groove of said shoulder blocking, While forming the chamfer to which the beveling 
width W which is the die length of the tire shaft orientations between **** when a notch makes with a 
tread side wears the back from a tire first-arrival side, and increases toward a side It is the pneumatic tire 
which wears said back and is characterized by the beveling width Wo in a near block edge being the 
more than twice of the beveling width Wi in the block edge by the side of said first arrival, and 8.0mm 
or less. 

[Claim 2] Said chamfer is a pneumatic tire according to claim 1 which wears said back and is 
characterized by the beveling depth Ho in a near block edge being the more than twice of the beveling 
depth Hi in the block edge by the side of said first arrival, and 6.0rnm or less while wearing beveling 
depth H which is the die length tire radial [ between **** of said bottom, and the upper **** ] the back 
from a tire first-arrival side and increasing toward a side. 

[Claim 3] Said beveling width W is a pneumatic tire according to claim 1 or 2 characterized by wearing 
the back from a tire first-arrival side, and increasing gradually in the shape of a curve toward a side. 
[Claim 4] Said shoulder blocking is a pneumatic tire according to claim 1 , 2, or 3 characterized by the 
flute width Wy which inclines in a horizontal major groove and this direction forming the horizontal 
striation of the shape of SAIPU 2.0mm or less between said ****** horizontal major grooves. 
[Claim 5] It is the pneumatic tire according to claim 1, 2, 3, or 4 characterized by for said tread side 
having consisted of at least five radii sections which stood in a row smoothly toward the tread veranda 
from the tire equator side, and changed radius of curvature in the tire meridional section of the reference 
condition which carried out rim **** of the tire at the normal rim, and was filled up with normal internal 
pressure, and each radii section subtracting radius of curvature from a tire equator side one by one 
toward a tread veranda. 

[Claim 6] Said tread side is a pneumatic tire according to claim 1, 2, 3, 4, or 5 characterized by forming 
the chamfer which has the inner-block train to which the irmer block surrounded by said vertical major 
groove and the horizontal major groove is located in a line with a tire hoop .direction, and a notch and 
the beveling width W wear the groove face of the tire shaft-orientations outside of this inner block the 
back from a tire first-arrival side, and reduces it toward a side in the shape of beveling inside [ tire shaft- 
orientations ] said shoulder blocking. 



[Translation done.] 
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